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Relationship Between Marketing Category (Count) Composition and
Ex-Vessel Value of Reported Annual Catches of
Shrimp in the Eastern Gulf of Mexico

CHARLES W. CAILLOUET, FRANK J. PATELLA, and WILLIAM B. JACKSON

Introduction

Caillouet and Patella (1978) showed
how marketing category (count=num-
ber of shrimp per pound, heads-off)
composition of the reported annual
catches of brown shrnimp, Penaeus
aztecus, and white shrimp, P. setiferus,
influenced the value of these catches
from two Gulf states, Texas and
Louisiana, which have different shrimp
laws (Christmas and Etzold, 1977) and
shrimp harvesting strategies. In Texas,
the catch of small shrimp is greatly
restricted, but in Louisiana there are
large catches of small shrimp. Conse-
quently, for a given weight of catch, the
ex-vessel value of white and brown
shrimp harvested at larger sizes 1n
Texas was 1.2 and 1.6 times higher,
respectively, than that of white and
brown shrimp harvested at smaller
sizes in Louisiana. This paper extends
the analysis to the shrimp fisheries of
the eastern Gulf of Mexico, namely
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those of Mississippi, Alabama, and
west coast of Florida, and includes
pink shrimp, P. duorarum, as well as
brown and white shrimp. In this paper,
harvesting strategy refers to the sizes of
shrimp harvested, retained, and land-
ed. )

Brief Description of
Fisheries and Data

Shrimp fisheries of the eastern Gulf
of Mexico are divided into three major
statistical regions (Fig. 1): Pensacola
to Mississippi River (statistical areas
10-12), Apalachicola (statistical areas
7-9), and Sanibel to Tortugas (statisti-
cal areas. 1-6). These regions encom-
pass that part of the Louisiana coast
east of the Mississippt River, the coasts
of Mississippi and Alabama, and the
west coast of Florida. Only the domi-
nant species in each of these three
regions are considered herein. Pink

Figure 1.—Statistical areas used in reporting Gulf Coast shrimp data.
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shrimp 1s the dominant species in re-
ported catches from the Apalachicola
and Sanibel to Tortugas regions, and
brown and white shrimp dominate the
reported catches in the Pensacola to
Mississippt River region (Fig. 2). The
Apalachicola region appears to be a
zone of transition from brown and
whiie to pink shrimp.

Brown, white, and pik shoimp
spend the juvenile and subadult phases
of their life cycles in inshore waters and
the adult and larval phases in offshore
waters (Fig. 3). They are first exploited
by the inshore fisheries. then those that

Figure 2. Species composition
(pcreent by weight. heads-ofl) of
reported annual catches of shrimp
from Pensacola to Mississipp!
River (statistical areas 10-12).
Analachicola {staustical areas 7-
Y). and Sanibelto Tortugas (statis-
tical areas 1-6) regions, 1959-75,
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survive em grate from the estuares and

become vulnerable to the offshore
fisheries.

Numbers of shrimp vessels (5 net
registry tons and larger, Fig. 4) and
their average size (net registry tons,
Fig. 5) have increased gradually in
Mississippi, Alabama, and Florida.

Fipure 3.

Numbers of shnmp boats (less than 5
net registry tons, Fig. 6) have remained
relattvely constant 1n Alabama and
Flonida but have increased in Missis-

sippt. The number of vessels 1s higher in
Florida than in Alabama and Missis-

sippt (Fig. 4), and Alabama and Florida
vessels average larger than those of

Relationship among inshore and offshore shrimp fisheries and

estuarine and oceanic phases of hrown. white. and pink shrimp life cyeles.

ESTUARINE PHASE OF LIFE CYCLE { CCEANIC PHASE OF LiFE CYCLE
|
I POSTLANYAE " CARY AE . MATOR AL
| iuumﬁ-umsl LOSSES
i i X
MATLE AL MATURAL GGt . AT R AL
b Losses | IOVENRES LOSSES ] LOSSES
L
i |
|
|
INSHORE | OFFSHORE
COMESTIC | SUBABULTS | ADULT |. DO MESTIC
Ay . CATCH I FlSHEHT (EmiGRAMTY i ErPAWRMERS FISHEHY BY CaAtlnH
ATT amMD FOQOD) | ' (FSQD!
I
MATLIEAL : HATURAL i FOREIGH CATCH
LOSSES LOSSES | A BY . CATCH
DOMESTIC | DOMESTEC |
CAYCH | CATCH l
' | *
l l i l | ] :

REPORTED UNREPSRTED | UNREPDATED READRTED UNREFQRTED b
COMMERCIAL [ [ COMMERC 1AL U:IIHDIHED " SPORT I COMMERCIAL COMMERC 1AL U"ﬂfmmwi
EAMDINGS LAMDI MG >CARDS I LAMDING S | LAMDINGE LAMNEINGS ErSCARDS
I
{

Figurr: 4. - Reported gnnugl pu_mbf:;'r (thousands) of shrimp vessels (5 net
registry tons or larger) in Mississippi. Alabama. and Flornida west coast. 1939-

73,

THOUSANDS OF VESSELS
T
H
.,L
¥

e -.-ﬂ-hﬂ‘\\v /I
L~
ALA
) ———————— B —"g .._-—-—n-__\_o/u
ST TRy - _- MISS
N e \'\ﬂ"
M““*—n—--__,_u B *
’/isfs? 1961 1963 1965 1967 1989 1971 1973
YEAR

Marine Fisheries Review



Mississippi (Fig. §). Numbers of
fishermen operating from vessels have
increased in Florida and Alabama but
have declined somewhat in Mississipp!
(Fig. 7), whereas Mississipp1 has larger
numbers of fishermen operating from
boats than either Alabama or Florida.
The results of these differences and
trends in characteristics of the fisheries,
as well as differences in state laws and
harvesting strategies, also are reflected
in the count composition of the
reported annual catches in the Pensa-
cola to Mississippi River, Apalachi-
cola, and Sanibel to Tortugas regions
(Fig. 8-11).

Data and Methods

This paper deals with reported
annual catches of shrimp during
1959-75, the vears for which annual
summaries of the Gulf Coast shrimp
data (National Marine Fisheries
Service, 1960-76) were avaitlable,.
Combined inshore and offshore catch-
es were used. They represent catches
landed by U.S. craftat U.S. portsalong
the coast of the Gulf of Mexico. The
reported catches represent only a
portion of the total annual catches,
since some of the commercial landings
(including those of foreign craft),

Figure 5.—Annual average reported registry tons per shrimp vessel (5 net
registry tons or larger} in Mississippi, Alabama, and Florida west coast, 1960-
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Figure 6.—Reported annual number (thousands) of shrimp boats (less than 5
net registry tons) 1n Mississippi, Alabama, and Florda west coast, 1959-73.
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discarded undersized shrimp, and
landings by sport fishermen are not
adequately sampled and therefore are
not reported (Fig. 3). The proportion
of the total annual catch that 15 not
reported is unknown, but we believe
that the count composition of the
reported catch 1s a reasonably good
reflection of shrimp population char-
acteristics and harvesting strategy
combined. We used annual summarnes
of reported catch in pounds (heads-off)
within eight marketing or count
categories (number of shrimp per
pound, heads-off: >68, 51-67, 41-50,
31-40, 26-30, 21-25, 15-20, and-"15)
from the Gulf Coast shrimp data.

To illustrate the effect of count
composition on ex-vessel value of
reported catches of brown, white, and
pink shrimp, average value per pound
(heads-off) was calculated for each
species from annual total dollars and
pounds by size category (for the entire
U.S. Gulf Coast) as reported in Nation-
al Marine Fisheries Service (1976).
These averages were multiplied by re-
ported annual catches in each count
category, species, and region to esti-
mate annual value (in 1975 units) of
the catches by count category, species,
and region. Summation over count
categories estimated total annual
ex-vessel value (in 1975 units) of the
catches by species and region. Though
1975 units were used because data were
available, similar methods could be
applied as more recent statistics be-
come available. Linear regression lines
were fitted to the data points and
through the origin for each species
and region to estimate average ex-
vessel value per pound (the slope of the
line).

Results and Discussion

In the Pensacola to Mississippl
River region (Fig. 8), count composi-
tion of reported catches of brown
shrimp has remained relatively stable,
but that of white shrimp has fluctuated
somewhat (Fig. 9). Count composition
of reported catches of pink shrimp has
remained relatively stable 1n the
Sanibel to Tortugas region (Fig. 11)
but has fluctuated somewhat in the
Apalachicola region (Fig. 10).
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Figure 7—Reported annual number (thousands) of fishermen
who shrimped on vessels (S net registry tons or larger)and boats
(less than § net registry tons) in Mississippl. Alabama. and

Florida west coast, 1959-73.

Estimated ex-vessel value of the
reported annual catches is plotted
against weight of the catches in Figures
12-15. The poiris fell remarkably close
to the fitted lines, as was the case for
brown and white shrimp in the Texas
coast and Mississipp1 River to Texas
regions (Caillouet and Patella, 1978).
The estimated average ex-vessel values
are given in Table I along with those
from Caillouet and Patella for com-
parison.

Because they were harvested at

larger sizes, brown shrimp 1n the Texas
coast region had the highest estimated
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Figure &.--Count (number per
pound. heads-off) composition

(percent by weight) ol reported
annual catches of brown shrimp
from the Pensacola to Mississippi
River region {statisttcal areas 10-
12). 1959-75.

average ex-vessel value of $2.22 per
pound (in 1975 units). This was

Table 1.—Estimated average ex-vessel value per pound (heads-oll, in 1975 unils) of
brown. while, and pink shrimp from five Gult Cosst Staies regions. 1958.-75.

Brown shrimp

White shrimp
(dollars. pound)

Pink shrimp

Regicn {doliars/pound)
Texas coast’ 222
Mississippil River

tc Texas' 1 36
Pensacoia tc Missssipp:

River 1.55

Apalachicola —
Sanibel to Tortugas —

- ———r—

207 —
175 -
1 97 ane
— 1.52
—_ 1.56

'‘Adapted from Cailloust and Patella (1978.)

Marine Fisheries Review



P — FE_SC LT

PENSACOLA TO MISSISSIPPI RIVER
5‘“1_‘ WHITE SHRIMP

29 1959
Ok | .
254 1960
O 1 H 1
25t . 1961
25F — ey 1962
0 | | S e = W
25F — 1963
(K- | | I o Y
i)y 1964
U‘"’" 1 i : l——]
25} 1965
- O — 1 1
Z 25T ' 1966
w OF i [T~ T1
w 259 1967
a Or \ :
w 25k 1568
a OF —1 | e | 1 I
95t — 1969
ok | f 1 |
2h- 1970
DI-— d L I L
?5r 1971
i I L ———
25+ 1972
(- I 1 ] r_+_—__lu--
2Rl T 1973
4L ) N e s s I
vEE — 1974
0 1 | —1 1 -
25— 1975
D 1 T —}_ . II I L |
Gi) 40 20 0

NUMBER PER POUND (HEADS-OFf)

Figure 9.—Count (number per
pound. heads-ofl) composition
(percent by weight) of reported
annual catches of white shrimp
{rom the Pensacola to Mississippl
River region (statistical areas 10-
12). 1959-75.

followed, in descending order, by white
shrimp 1n the Texas coast ($2.07),
Pensacola to Mississippi River ($1.97),
and Mississippi River to Texas ($1.75)
regions. Brown shrimp in the Pensa-
cola to Misstssippt River region
($1.55) and pink shrimp in Apalachi-
cola (51.52) and Sanibel to Tortugas
($1.56) were close 1n estimated average
ex-vessel value. The lowest estimated
average ex-vessel value ($1.36) was
obtained from brown shrimp in the
Mississippt River to Texas region.

Management Implications

This paper and that of Caillouet and
Patella (1978) use the relationship

Mav-June 1979
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Figure 10. Count (number per
paound. heads-oft) composition

(percent by weight) of reported
annual catches of pink shrimp
[rom the Apalachicola region
(statistical areas 7-9), 1959-75.

between estimated ex-vessel value of
reported annual shrimp catches and
weight of these catches to show the
effects of regional differences in count
composition of these catches, a func-
tion of differences in shrimp laws and
harvesting strategy. It seems clear that
the strategy of harvest of large propor-
tions of larger shrimp in Texas increases
both the weight and ex-vessel value of
these catches. Social impacts and
economic inputs beyond. the ex-vessel
level also require consideration 1n
studies of effects of harvestingstrategy.

The relationship between estimated
ex-vessel value and weight of reported
annual catches of a given species in a
given region holds remarkably well
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Figure 11.---Count (number per
pound, heads-off) composition
(percent by weight) of reported
annual catches of pink shrimp
from the Sanibel to Tortugas
region (statistical areas 1-6). 1959-
75.

over a wide range of fluctuations in

reported annual catches. In fisheries,
such as shrimp fisheries of the Gulf of
Mexico, in which wide fluctuations
occur in annual vield in response to
fluctuations in recruitment, the best
that can be done 1s to make the best use
of whatever recruitment occurs {(Gul-
land and Boerema. 1973). This lends
support to the concept of management
of shrimp fisheries by minimum size
limits or other approaches which
regulate the size of shrimp at first
harvest, 1e., closed areas or seasons.
These approaches to management
have been widely used 1n shrimp
fisheries of the Gulf of Mexico
(Christmas and Etzold, 1977).
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